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[57] ABSTRACT 
An apparatus and method for laying conduit within a 
trench, using a separable boxlike structure with end 
walls, side walls, a ?ll bin compartment internal of the 
boxlike structure for receiving ?ll material and dispens 
ing ?ll material onto the bottom of the trench, and a 
conduit laying compartment through which conduit is 
fed for positioning on the bottom of the trench. The 
boxlike structure has a rigidly mounted tow bar which 
facilitates application of vertical, longitudinal and lat 
eral forces on the boxlike structure to thereby enable an 
operator of the apparatus to maneuver it on-grade and 
in alignment along the bottom of the trench. The box 
like structure is maintained on-grade and in alignment 
with the assistance of a laser transmitter/receiver as 
sembly and several grade-maintenance features, includ 
ing a shearing blade which automatically adjusts its 
vertical position in response to the laser. When an obsta 
cle is encountered, the boxlike structure may be sepa 
rated into an upper portion and lower portion so that 
the upper portion can be unconnected and removed 
from the lower portion. The laying of conduit within 
the trench can continue using only the lower portion v 
until it is clear of the obstacle and the upper portion can 
be repositioned on the lower portion. The apparatus 
may also have a dewatering system, a conduit setting 
system, and a system for dispensing ?ll material around 
the conduit and onto the bottom of the trench. 

62 Claims, 11 Drawing Sheets 
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MACHINE FOR LAYING CONDUCI‘ AND 
METHODS FOR USE THEREOF 

This application is a continuation-in-part of US. pa- 5 
tent application Ser. No. 729,566 ?led May 2, 1985 
entitled Machine for Laying Conduit and Methods of 
Use Thereof. 

FIELD OF THE INVENTION 10 
The present invention relates to an apparatus used for 

laying conduit in a trench, and more particularly to a 
trench boot apparatus and features of the trench boot 
used in and methods used for laying conduit in align 
ment and on-grade on the bottom of a trench. 

BACKGROUND OF THE INVENTION 

Various types of apparatus have been used to lay 
subterranean conduit. Over the years a number of 
trenching devices have been developed to meet the 
needs of underground contractors. When doing subter 
ranean work, various types of ground conditions and 
obstacles are encountered. The ground to be worked 
may be stable or unstable, it may contain numerous 
rocks or other obstacles such as utility lines and other 
underground conduits, or it may have a high water 
table. Each different type of ground condition requires 
that the underground contractor pay particular atten 
tion to the safety of the workmen and that procedures 
designed to achieve the greatest ef?ciency are followed. 
Where the ground is stable and maintains its form 

when a deep trench is excavated therein, excavation and 
conduit laying can be done quickly and ef?ciently with 
out signi?cant danger of the trench walls collapsing. 
Frequently, in stable ground conditions a conduit laying 
apparatus such as a trencher with a trench boot is used 
to cut the trench and lay a uniform layer of ?ll material 
in the bottom of the trench upon which the conduit is 
positioned and aligned. Also, since the trench boots 
have walls to shore up the walls of the trench, the use of 
a trench boot provides an added safety precaution 
which protects the workmen within the trench from 
collapse of the trench walls. 

In unstable ground conditions, the use of conduit 
laying apparatus such as trench boots or trench boxes 
becomes more critical. Unstable ground is more prone 
to collapse into the trench. This creates signi?cant prob 
lems to underground contractors. Life and limb of the 
workmen within the trench can be endangered by col 
lapsing trench walls. Further, it is not infrequent that 
progress in laying conduit is slow and tedious, because 
delays are caused by collapsing walls and other prob 
lems caused by the unstable ground. 

b) 

When a trench boot or trench box is not used in unsta- 55 
ble ground conditions, the walls of the trench must be 
sloped back at an angle of repose such that the walls are 
not likely to collapse into the trench. This means that 
the excavator must remove considerably more earth 
from the trench, causing time delays and added expense. 
For example, if the instability of the ground required 
that the trench walls be sloped back 45 degrees, for a 
trench two (2) feet wide and ten (10) feet deep, the 
excavator must remove 120 cubic feet of earth for each 
foot of length of the trench. This is an additional 100 65 
cubic feet in excess of the 20 cubic fee for the needed 
trench. In this instance, excavator time is increased 
?ve-fold, and since the use of heavy equipment is quite 
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2 
expensive, the cost of the trenching project is also in 
creased proportionally. 

In rocky ground or earth containing obstacles such as 
utility lines, the underground contractor encounters 
different and challenging problems. Certain kinds of 
excavating implements cannot be ef?ciently used or 
used without damage either to the implement or the 
utility line. This severely limits the ef?ciency of the 
underground contractor in laying conduit within a 
trench. In some instances, the use of certain types of 
excavators and trench boxes becomes cost prohibitive 
due to the time delays involved in working around 
obstacles within the trench. 
Unique types of problems are presented where the 

conduit to be laid is in an area where there is a high 
water table making the ground unstable and dif?cult to 
trench. Often, as rapidly as the trench is excavated, it 
begins to ?ll with ground water which makes it ex 
tremely dif?cult to lay a ?ll material bedding or the 
conduit in the bottom of the trench. In some instances, 
continuous pumping of the ground water from the 
trench is futile. 
As can be easily seen, the laying of subterranean 

conduit presents many and varied problems for the 
underground contractor. Consequently, over the years, 
there have been a number of implements and apparatus 
which have been developed to assist the underground 
contractor in laying conduit within a trench. There 
have been trench boxes and trench boots utilized with 
many different types of excavating implements and in a 
variety of contexts. 
For example, there were ditching and tile laying 

machines which were developed as early as the 1880’s 
in which a plow opened a ditch into which the tile was 
to be laid. A hopper or chute was attached behind the 
plow through which tiles were fed and delivered to the 
bottom of the ditch and a ?ll material was carried down 
the chute to cover the positioned tile. However, the 
plow/hopper apparatus had signi?cant limitations. The 
ditch created was not very deep because as the plow 
was placed deeper beneath the ground surface it be 
came more dif?cult to pull the plow through the earth. 
Further, many a plow has been broken upon striking a 
rock hidden below the surface. More importantly, it 
was extremely dif?cult to lay tile in a straight line be 
cause plows have a tendency to move and de?ect along 
a path of least resistance. Because of the limitations of 
laying tile using plows to dig the ditch, other types of 
trenching apparatus were developed. 

Later, as trenchers with trenching booms were devel 
oped it became easier to dig trenches in alignment by 
moving a minimum amount of earth. The trenching 
boom of a trencher is lowered into a trench to the de 
sired depth and digging bucket mechanism adapted for 
digging an elongated earthen trench is used to cut the 
trench in which the conduit is to be laid. The ef?ciency 
of the underground contractor was improved tremen 
dously by the advent of trenchers, particularly where 
the trench was to be excavated under stable ground 
conditions. The trencher could remove only the earth 
necessary to open the appropriate size of trench. 
However, under unstable ground conditions, the 

walls of the trench frequently would slough into the 
trench behind the trencher boom before conduit could 
be laid. To minimize this problem trench boots were 
developed. The trench boots were typically boxlike 
apparatus attached behind the trencher boom. The de 
velopment of trenchers with trench boot mobile hous 
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ings which followed behind the digging bucket mecha 
nism of the trencher boom within the trench became an 
integral part of efficiently laying conduit within a 
trench. Illustrative examples of the type of trench boots 
developed to be used in conjunction with trenchers are 
US. Pat. No. 3,605,419, issued to M. E. Wells, Sept. 20, 
1971, entitled “Method and Apparatus for Laying 
Pipe,” and US. Pat. No. 4,028,902, issued to Courson et 
al., June 14, 1977, entitled “Apparatus for Laying Elon 
gated Flexible Tubing.” However, most trench boots 
used with trenchers are designed to lay only ?exible 
pipe. 

Despite the usual ef?ciency of trench boots used with 
trenchers, there are certain types of ground conditions 
and obstacles encountered which make the use of a 
trencher unfeasible. For example, it is not advisable to 
use a trencher to excavate a trench in areas where there 
are numerous utility lines. Each time a utility line is 
encountered, the trenching boom with the trench boot 
attached thereto must be removed from the trench and 
the earth surrounding the utility line must be cleared 
away, either manually or using some other type of exca 
vating implement such as a backhoe. Thus, additional 
heavy equipment must be continuously on call to re 
lieve the trencher when a utility obstacle is encoun 
tered. This signi?cantly increases the cost of the project 
and decreases the ef?ciency of the underground con 
tractor. 
More importantly, it is not unusual in such instances 

that the operator of the trencher will sever utility lines 
within the trench. This interjects tremendous delays 
and can be extremely dangerous. The utility lines must 
be repaired before the conduit-laying project can con 
tinue. The utility company must be noti?ed and the 
subterranean work ceases until a utility company crew 
can repair the problem. Further, if the utility line sev 
ered is a gas line, there is a serious chance of an explo 
sion and the work area as well as the surrounding area 
may have to be evacuated until the problem is reme 
died. 

Independent of those types of problems, since the 
trench boot must be removed from the trench, the pipe 
must be laid manually at the bottom of the trench with 
out the safety of the trench boot walls. Consequently, in 
the vicinity of the utility line it is not uncommon that 
the walls of the trench must be sloped back at an angle 
of repose suf?cient to assure that the walls of the trench 
will not collapse on the workers as they are manually 
laying the conduit. This can involve moving tremen 
dous amounts of earth causing additional delays. Once 
the conduit is laid beneath the utility obstacle the tren 
cher with the trench boot attached can be lowered into 
the trench and excavation can recommence. However, 
if another obstacle is encountered, the same tedious and 
time consuming process must be undertaken. For these 
and other signi?cant reasons, use of a trencher with a 
trench boot attached thereto frequently is not the most 
cost effective way to lay conduit. 
Trench boxes have been designed to assist in laying 

conduit in areas where it is not advisable to use a tren 
cher. Trench boxes usually comprise spaced walls sup 
ported by transverse rods which hold the walls in a 
spaced relationship. When a deep trench is required, the 
trench boxes are merely stacked one on top of the other 
until the desired height is reached. The walls of the 
trench box provide the abutment against which the 
walls of the trench would fall in the event of a collapse. 
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4 
In this manner workers within the trench box are pro 
tected from trench wall collapse. 
Under stable ground conditions, it is not unusual that 

the excavating machine (e. g., a backhoe) can excavate a 
trench in advance of the trench box. The trench carved 
out of the earth is necessarily wider than the trench box 
and once the conduit is laid on the bottom of the trench 
within the trench box, the trench box may be advanced 
for continuing the conduit-laying procedure. 
Under unstable ground conditions, the use of a trench 

box becomes much more complex. Excavation of the 
trench in advance of the trench box is not feasible be 
cause the walls of the trench tend to collapse before the 
trench box can be advanced. As a result, conditions may 
require that a different method be used. One common 
method that has been used involves placing the trench 
box on the surface of the ground where the trench is to 
be excavated. Earth is excavated from within the trench 
box and the trench box is tapped down into place gradu 
ally as the earth within the trench box is removed. This 
procedure is continued until the trench box is located at 
the desired depth. The conduit can then be laid within 
the trench box on the bottom of the trench. To advance 
the trench box, the underground contractor cannot 
remove the trench box from the trench because the 
unstable walls of the trench may collapse about the 
freshly laid conduit before the connecting conduit can 
be laid. Therefore, to lay additional conduit the trench 
box is pulled forward and its forward end tilted at an 
angle because it rests on unexcavated earth. Then, more 
earth is excavated from within the trench box. The 
forward end of the trench box is tapped down until it 
reaches the desired depth and levels off with the rear of 
the trench box. Additional conduit can be laid once the 
trench box reaches the desired depth. This procedure is 
performed repeatedly until the desired distance of con 
duit is achieved. 

If a utility line is encountered the trench box usually 
must be removed from the trench and the area around 
the utility must be cleared so that conduit can be laid 
manually in the vicinity of the utility obstacle. 

Further, with most trench box apparatus there is no 
facility for automatically laying a ?ll material bedding 
on-grade upon which the conduit can be laid. Usually, 
the ?ll material must be leveled manually before the 
conduit can be positioned. Consequently, although in 
some instances it may be more cost effective to use a 
trench box to lay conduit under certain ground condi 
tions, it is still an extremely time consuming, dif?cult 
and expensive procedure. 

Additional problems are created when ground water 
rapidly ?lls the trench. With most trench boxes, there is 
no facility to handle such seepage and pumps are fre 
quently used to extract as much of the ground water as 
possible. Where the water table is extremely high, the 
use of a trench box may not be as effective because the 
ground water moves the soil in too rapidly to allow the 
laying of the conduit. 
One device which has been developed to extract 

ground water from a trench is illustrated in US. Pat. 
No. 4,462,715, issued to Ashbaugh, July 31, 1984, enti 
tled “System for the One-Step Dewatering of a Trench 
and the Construction of a Pipeline Bed.” The device 
used is a stone-?lled box which is pushed along the 
trench in increments as the trench is excavated ahead of 
the box. Simultaneously, the box dispenses stone out the 
rear end of the box to form a bed which shores up the 
side of the trench and upon which conduit can be laid. 
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A pump is provided inside the stone-?lled box to extract 
water which has seeped into the box. With this device, 
however, the conduit is laid on the bed of stone dis 
charged from the stone-?lled box. Consequently, if the 
trench is quite deep or if the water table is quite high the 
sides of the trench may collapse or water may seep into 
the trench and the bedding layer before conduit can be 
laid. 

Despite the development of various types of devices, 
trench boots used in conjunction with trenchers, trench 
boxes, trench hoppers or chutes following plows and 
other types of devices, there are some problems that 
heretofore have remained unsolved. For example, it is 
extremely difficult to maintain grade and alignment of 
conduit being laid in a deep trench. In the past, grade 
and alignment have been matters of estimation and ap 
proximation by the underground contractor or the 
worker operating the trenching devices. As more so 
phisticated technology became available, it became 
possible to use lasers in the bottom of a trench to assist 
in alignment and maintaining grade. However, intrench 
laser systems cannot always be used to accurately align 
a conduit or maintain it on-grade, particularly where 
severe conditions exist because water and/ or sand move 
into the conduit and de?ect or obstruct the laser beam. 

Also, the normal procedure for conduit laying, as 
outlined in the “Caterpillar Equipment Performance 
Guide Book” is for an excavator to dig a portion of the 
trench and then to sit idle while the conduit is set. Once 
the conduit is set, the excavator commences digging on 
the next portion of the trench. With this procedure, the 
excavator is actually digging only about half the time. 
The handling of the conduit itself has also presented 

problems. Where the conduit is heavy cement sewage 
pipe, it is dif?cultfor one worker to lower the pipe into 
the trench, or to position the pipe, particularly when the 
trench is rather deep. When the pipe is ?exible pipe it is 
critical that the pipe be delivered to the bottom of the 
trench in a manner which will not kink or damage the 
pipe. Since different types of pipe or conduit present 
different types of problems, heretofore there has not 
been a trench boot or trench box which readily enables 
the underground contractor to simultaneously lay two 
types of conduit, namely ?exible and rigid conduits. 
Thus, although there have been a number of develop 

ments in trench boots and boxes which assist in the 
laying of conduit within a trench, it would be an im 
provement to provide an apparatus in which laying 
subterranean conduit under a variety of ground condi 
tion would be ef?cient and economically justifiable. It 
would be an improvement to provide a structure which 
could be separated quickly and easily to avoid obstacles 
such as utility lines within a trench while still permitting 
conduit to be laid with the assistance of that structure in 
the vicinity of and beneath the utility line. It would be 
a further improvement to provide an operations-ef? 
cient apparatus which can be operated to signi?cantly 
reduce the amount of earth that must be excavated from 
and back ?lled into a trench, and which requires a mini 
mum of large excavating equipment, and permits such 
excavating equipment to be engaged in the trench-dig 
ging function almost continuously. It would be another 
improvement to provide an apparatus which would 
have dewatering ' capability to assist in the laying of 
conduit in areas with high water tables. It would be still 
another improvement to provide a conduit lowering 
system which would automatically deliver and align 
conduit within the trench. It would be a further im 

in. 
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6 
provement to provide a grade and alignment system, 
heretofore not provided with trench boxes, which 
would increase the operator’s ability to maintain the 
apparatus on-grade and in alignment. It would be an 
other improvement to provide an apparatus which 
would permit more than one type of conduit to be laid 
in alignment and ongrade simultaneously. It would be 
still another improvement to provide an apparatus 
which dispenses the exact amount of ?ll material de 
sired into the trench at the proper time and place, 
thereby eliminating waste of labor, material and equip 
ment time. 

OBJECTS AND BRIEF SUMMARY OF THE 
INVENTION 

In view of the foregoing needs and problems experi 
enced by underground contractors and workmen in 
laying conduit within a trench which make trench boots 
and trench boxes desirable, it is a primary object of the 
present invention to provide an improved trench boot 
apparatus that can be separated quickly and easily to 
avoid utility lines in a trench while still providing appa 
ratus to assist in the laying of conduit in the trench. 

It is another object of the present invention to pro 
vide an apparatus for the laying of conduit within a 
trench in which a grade and alignment system is pro 
vided to assure that the conduit is laid in alignment and 
on-grade. 
A further object of the present invention is to provide 

an apparatus for laying conduit within a trench in which 
a dewatering system is provided for extracting ground 
water which seeps into the apparatus. 
Yet another-object of the present invention is to pro 

vide an apparatus for laying conduit within a trench in 
which a mechanism is provided to assist in the lowering 
of conduit into the trench for positioning in alignment 
and ongrade. 

Still another object of the present invention is to 
provide an apparatus for laying conduit within a trench 
which enables the underground contractor to simulta 
neously lay different types of conduit. 
A further object of the present invention is to provide 

a sturdy apparatus for the laying of conduit within a 
trench and for shoring up the walls of the trench 
thereby providing safety to the workers within the 
trench and preventing damage to the conduit caused by 
collapsing trench walls. 
Another object of the present invention is to provide 

an apparatus which can be separated into easily stack 
able components thereby facilitating easy transport of 
the apparatus from one job site to another. 
The foregoing objects are accomplished by the appa 

ratus of the present invention which is used for laying 
conduit within a trench and which comprises a boxlike 
structure having side walls and end walls. The boxlike 
structure has internal compartments and is separable 
into an upper portion and a lower portion. In one em 
bodiment the compartments comprise at least a fill bin 
compartment for receiving ?ll material and dispensing 
the ?ll material on the bottom of the trench, and a con 
duit laying compartment partially open at its top and 
bottom through which conduit is lowered and posi 
tioned. 
One embodiment of the apparatus of the present in 

vention is advanced through the trench by use of a tow 
bar rigidly mounted to the forward end wall of the 
boxlike structure. In another embodiment a wire rope 
loop is also similarly mounted. The tow bar is spaced 
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from the forward end wall by mounting brackets 
thereby enabling the bucket of a backhoe or other exca 
vator to grasp the tow bar and maneuver the boxlike 
structure by applying pulling, upward or downward 
force upon the tow bar and/or forward wall of the 
boxlike structure. Similarly, the wire rope loop allows 
somewhat the same movement control. This con?gura 
tion for the tow bar allows the excavator to quickly 
attach itself to and maintain positive control of the box 
like structure, and to release quickly so as to recom 
mence excavation. In this manner, the boxlike structure 
of one embodiment can be lifted or lowered while ad 
vancing the boxlike structure to make adjustments nec 
essary to maintain it on-grade. 
An assembly by which the upper portion of the box 

like structure is secured in nesting engagement to the 
lower portion of the boxlike structure is provided so 
that the upper portion rests perfectly aligned and flush 
with the lower portion. The assembly comprises a series 
of transverse rods extending below the lower edge of 
the upper portion of the boxlike structure. The trans 
verse rods are connected to the upper portion by U 
shaped brackets which nest in, and register with, U 
shaped cups mounted within the lower portion of the 
boxlike structure. Latches are provided to secure the 
lower portion to the upper portion. 

In one preferred embodiment of the present inven 
tion, the boxlike structure has an angled nose which 
extends forward inclining downwardly to a cutting 
edge and is located on the lower portion of the boxlike 
structure. This angled nose assists in shearing the bot 
tom of the trench on-grade, and provides an incline 
upon which the two bar can be conveniently mounted 
for easy access by an excavating implement. The freshly 
sheared bottom of the trench is ready to receive ?ll 
material at whatever uniform thickness is desired. Thus, 
there is no need to overexcavate the trench to assure a 
proper bed of ?ll material. 

In another preferred embodiment of the present in 
‘ vention, the boxlike structure has a nose section which 
extends forward but does not incline to a cutting edge. 

H " Rather, a shearing blade is adjustably mounted to the 
' nose section such that the shearing blade may be ad 
justed upward or downward. Thus, as the boxlike struc 
ture is pulled forward, the shearing blade may be ad 
justed upward or downward such that the freshly 
sheared bottom of the trench is maintained on-grade. 
Furthermore, the upward or downward adjustment of 
the shearing blade may be automatically accomplished 
by a hydraulic actuated level system controlled by a 
laser level detection system, to be discussed hereinafter. 
With another preferred embodiment of the present 

invention, the boxlike structure has an enclosed com 
partment with a ?oor which extends from the nose to 
the point at which ?ll material is discharged from the 
fill bin compartment into the trench. This enclosed 
compartment provides a water collection area to assist a 
dewatering system in removing ground water which 
seeps into the boxlike structure. Vent openings in the 
enclosed compartment permit ground water to flow 
into the enclosed compartment where a pump or suc 
tion screen can be used to extract the ground water 
which accumulates within the enclosed compartment. 
Also, the enclosed compartment may comprise a feed 
tunnel whereby flexible conduit can be fed into the feed 
tunnel for discharge into the layer of ?ll material near 
the ?oor of the enclosed compartment. Thus, ?exible 
conduit can be fed through the enclosed compartment 
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8 
to disposition at the bottom of the trench within an 
envelope of ?ll material while other conduit is being 
simultaneously laid on top of the ?ll material bed. 

Several additional features can be provided for the 
apparatus of the present invention which assist in the 
laying of conduit in alignment and on-grade. The appa 
ratus may further comprise a leveler gate which strikes 
off the ?ll material at a predetermined trench depth. It 
is preferred that this leveler gate be automatically oper 
ated to adjust its position to compensate for movement 
off-grade. Movement off-grade is detected by use of a 
laser transmitter disposed outside the trench which 
provides a beam received by a laser receiver mounted 
on the apparatus of the present invention. The laser 
receiver determines if the apparatus is off-grade, and if 
so, it actuates a mechanism which causes the leveler 
gate to raise or lower accordingly. 

In still another preferred embodiment, the laser trans 
mitter also provides an alignment beam which strikes a 
target mounted on the apparatus. The operator of the 
apparatus watches the target for a visual display of 
whether the apparatus is in alignment and on-grade. To 
make adjustments, the operator causes the bucket of the 
excavating implement to apply upward, downward or 
lateral force at the tow bar to compensate for any mis 
alignment or to correct for the distance off-grade. 

In the embodiment incorporating an automatically 
adjusted shearing blade the laser transmitter and re 
ceiver system provides a control signal proportional to 
the distance that the boxlike structure is off-grade. The 
control signal is translated into movement of the adjust 
able shearing blade, either up or down, in order to keep 
the structure on-grade. The translation of the control 
signal is accomplished by a hydraulic ram and lever 
arrangement. 
Another feature that can be provided is a ?ll material 

notcher which provides a notch in the surface of the ?ll 
material bed being laid on the bottom of a trench to 
accommodate the bell end of a conduit having a bell. A 
notching gate is provided which carves into the ?ll 
material to create a notch. It is preferred that the notch 
ing gate be mounted on the leveler gate and that it be 
automatically operated to place the notch in the proper 
position. To accomplish this a roller arm is provided 
which travels the top surface contour of a previously 
laid conduit section. When the roller arm encounters 
the bell of the previously laid conduit a signal actuates 
the notching gate to extend it below the leveler gate 
thereby carving a notch in the ?ll material. The notch in 
the ?ll material is thus positioned to accommodate the 
bell of the next conduit to be positioned at the bottom of 
the trench. 
A further feature of the present invention that can be 

incorporated into one of the preferred embodiments to 
accommodate conduit or pipe having a bell is a two 
level conduit support rail system. In the two level pipe 
support rail system two individual lengths of pipe or 
conduit are supported from off the ?oor of the boxlike 
structure. The ?rst length of pipe is supported by pipe 
support rails at a lower level than the level at which the 
second length of pipe is supported. This difference in 
level allows the bell of the ?rst length of pipe to prop 
erly align with the second length of pipe as both are laid 
in the bottom of the trench. 

Still another feature of the present invention incorpo 
rated into one of the preferred embodiments is a conduit 
lowering assembly which lowers the conduit into the 
boxlike structure in a manner such that it is aligned and 
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readied for setting with previously laid conduit. The 
lowering assembly comprises a grasping mechanism 
which grasps a conduit section to be lowered into the 
apparatus. The grasping mechanism comprises a guide 
tube within which a sliding member is disposed. A 
clamp which grasps the barrel portion of the conduit is 
connected to the guide tube. The sliding member has a 
hook end which supports the bell portion of the con 
duit. Once the grasping mechanism is lowered into the 
boxlike structure, it can be advanced rearward into 
setting engagement with the previously laid conduit 
either manually or by a push arm which engages and 
pushes the bell portion of the conduit. As the conduit is 
being pushed forward the sliding member slides within 
the guide tube, the clamp is released, and the hook is 
released from its supporting engagement such that the 
grasping mechanism can be removed from the conduit 
without disturbing the positioning of the conduit. 
The grasping mechanism is lowered into the boxlike 

structure of the apparatus by a lowering mechanism 
comprising vertical rails in which a support structure 
moves vertically upward and downward. The support 
structure has support arms upon which the grasping 
mechanism is placed. By placing the grasping mecha 
nism in notches provided in the support arms, the con 
duit is centered and aligned with the previously laid 
conduit. 
The apparatus of the present invention provides the 

underground contractor with tremendous versatility. 
The apparatus can be used in stable or unstable earth 
and can signi?cantly reduce the time it takes to lay 
conduit in rocky ground, ground with a high water 
table, or ground containing utility lines. Under stable 

5 

15 

20 

25 

30 

ground conditions, the apparatus provides shoring walls _ 
to protect workers from collapse of the trench walls and 
a self-dispensing system for the rapid delivery of a ?ll 
material to the bottom of the trench. Under unstable 
ground conditions, the operator of the apparatus need 
only clear away suf?cient earth to enable the operator 
to pull the apparatus forward. The angled nose cutting 
edge or the adjustable shearing edge assist in shearing 
the trench to its proper depth. With regard to ground 
conditions having a high water table, the walls of the 
boxlike structure prevent ground water from seeping 
laterally into the conduit laying area. Further, the floor 
provides a barrier to the ground water which enables 
the operator to lay a uniform layer of ?ll material on the 
bottom of the trench before there is an opportunity for 
water seepage. Also, much of the water that may even 
tually seep into the boxlike structure passes through 
vent openings into the enclosed compartment from 
where it can be collected and pumped from the bottom 
of the trench. 
For conduit being laid in areas having utility lines, the 

apparatus of the present invention is particularly useful. 
The excavator clears the earth from around the utility 
line. A ?ll material shut-off gate is closed to prevent 
spillage of ?ll material from the upper portion of the 
boxlike structure. Then the latches securing the upper 
portion of the boxlike structure to the lower portion are 
released so that the upper portion may be lifted from the 
lower portion and removed from the trench. The lower 
portion then can be pulled beneath the utility line. This 
lower portion provides shoring walls and a work area to 
facilitate the laying of conduit on the bottom of the 
trench beneath the utility line. After the utility line has 
been cleared, the upper portion of the boxlike structure 
may be repositioned squarely on top of the lower por 
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tion and secured thereto for further installation of con 
duit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of this invention, 
reference should now be made to the embodiments 
illustrated in greater detail in the accompanying draw 
ings and described below. In the drawings: 
FIG. 1 is a perspective view of the apparatus of the 

present invention wherein a portion of the trench wall is 
cut away to show the apparatus, a backhoe bucket en 
gaging the tow bar portion of the apparatus, a front end 
loader back ?lling the trench, and the disposition of a 
portion of the grade and alignment maintenance system; 
FIG. 2 is a perspective view of the apparatus with a 

portion of the side wall cut away so that the various 
features internal of the apparatus can be shown in their 
relative disposition to each other; 
FIG. 3 is an elevational, longitudinal section view of 

the apparatus showing the relative disposition of vari 
ous features within the one embodiment of the present 
invention; 
FIG. 4 is a perspective view of the apparatus with the 

upper portion thereof being lifted clear of the lower 
portion and showing the mechanism by which the 
upper portion aligns and nests squarely in the lower 
portion; 
FIG. 5 is an enlarged cut-away view along line 5—5 

of FIG. 4 showing an engagement member in register 
with a receiving member and a latch used to secure the 
upper portion to the lower portion of the apparatus; 
FIG. 6 is an enlarged perspective cut-away view 

along line 6-6 of FIG. 4 showing the ?ll material shut 
off gate of one present embodiment; 
FIG. 7 is an enlarged cut-away view of a tilt indicator 

mounted on the forward end wall of the apparatus of 
the present invention; 
FIG. 8 is an enlarged perspective cut-away view 

showing vent openings on an interior transverse wall 
near the bottom of the apparatus and also showing the 
discharge end of the ?exible conduit feed assembly with 
a ?exible conduit being discharged therethrough; 
FIG. 9 is an enlarged perspective cut-away view of 

the apparatus viewed from the rear in which a side wall 
is partially cut away to show the conduit lowering as 
sembly lowering a section of conduit for alignment and 
setting; 
FIG. 10 is an enlarged perspective view of the grasp 

ing mechanism used in the conduit-lowering assembly 
showing a conduit in grasping engagement; 
FIG. 11 is an enlarged perspective view of the grasp 

ing mechanism used in the conduit-lowering assembly 
showing the clamp of the grasping means being re 
leased; 
FIG. 12 is a perspective view of an alternative em 

bodiment of the present invention with a side and end 
wall partially cut away to illustrate the internal compo 
nents thereof; 
FIG. 13 is a perspective view of another presently 

preferred embodiment of the present invention wherein 
a portion of the trench wall is cut away to show the 
apparatus; 
FIG. 14 is a perspective view of the embodiment 

shown in FIG. 13 with the side wall cut away so that 
the various features internal of the apparatus can be 
shown; 
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FIG. 15 is a top view showing in greater detail the 
conduit support system of the embodiment shown in 
FIG. 13; 
FIG. 16 is a perspective view showing the mecha 

nism used to adjust the level of the conduit support 
system shown in FIG. 15; 
FIG. 17 is a perspective view showing another por 

tion of the pipe support system shown in FIG. 15; and 
FIG. 18 is a perspective view showing in detail the 

pipe setting mechanism of the embodiment illustrated in 
FIG. 16. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now speci?cally to the drawings, wherein 
like numerals indicate like parts throughout, the appara 
tus for laying conduit within a trench in generally desig 
nated 10 and comprises a boxlike structure 12 having 
forward and rear end walls 14 and 16 and side walls 18. 
The boxlike structure 12 is con?gured to separate into 
an upper portion 20 and a lower portion 22. Of course, 
it should be understood that the boxlike structure 12 
may separate into more than two portions, such as illus 
trated in FIG. 12 wherein an intermediate portion 24 is 
illustrated. 
As shown particularly in FIGS. 2 and 3, the boxlike 

structure 12 further comprises internal transverse walls 
which de?ne compartments within the boxlike struc 
ture 12. The boxlike structure 12 has a ?ll bin compart 

tment 34 internal of the boxlike structure 12 for receiv 
ing ?ll material 36 and dispensing the ?ll material 36 on 
the bottom of a trench and a conduit laying compart 
ment 38 which is the area in which conduit is fed for 

~ alignment and positioning at the bottom of a trench. In 
one of the preferred embodiments of the present inven 
tion, as illustrated in FIG. 2, the fill bin compartment 34 
-is de?ned by an interior ?ll material side wall 26 and an 
interior ?ll material bin wall 28. The interior ?ll mate 
rial bin wall has a hopper portion 30 and a chute portion 
32. In another preferred embodiment of the present 

_ . invention illustrated at FIG. 12, the boxlike structure 12 
has only one interior transverse wall, the interior ?ll 
material slide wall 26 and the rear end wall 16 serves as 
the hopper portion and chute portion for a ?ll material 
bin wall. 
The boxlike structure 12 further comprises a tow bar 

40 mounted on the forward end wall 14. The tow bar 40 
is disposed in brackets 42 which are rigidly mounted on 
the forward end wall 14 of the lower portion 22 of the 
boxlike structure 12. The tow bar 40 is spaced from the 
forward end wall 14 suf?ciently to receive the teeth of 
a bucket 44 of an excavating implement 46 substantially 
as shown in FIG. 1. When the bucket 44 of an excavat 
ing implement 46 (e. g. a backhoe) grasps the tow bar 40 
in the manner illustrated in FIG. 1, the operator of the 
excavating implement 46 can apply downward force 
against the end wall 14 while simultaneously pulling on 
the two bar 40 to advance the boxlike structure 12 
within the trench, thereby lowering the boxlike struc 
ture 12 within a trench 48. Lifting force may be applied 
to lift the boxlike structure 12 within the trench 48 by 
curling the bucket 44 in about the tow bar 40 and pull 
ing up on the tow bar 40 while pulling force is applied 
against the tow bar 40 to advance the boxlike structure 
12 within the trench 48. It has been found that the tow 
bar con?guration illustrated and described herein ena 
bles the operator of the excavating implement 46 to 
maneuver the apparatus for laying conduit 10 within the 

5 

20 

25 

40 

45 

50 

60 

65 

12 
trench 48 with remarkable on-grade precision because 
he can apply vertical, longitudinal and lateral forces as 
needed to maintain grade. Thus, the task of maintaining 
the boxlike structure 12 positioned so that conduit can 
be laid on-grade and in alignment is appreciably assisted 
by the tow bar con?guration. 
The boxlike structure 12 further comprises features 

for securing the upper portion 20 to the lower portion 
22 in an aligned and flush engagement. The features also 
permit the releasable attachment of the upper portion 20 
to the lower portion 22. These features include engage 
ment members 50, receiving members 52, and latches 54 
which will be described with more particularity herein 
below. 

Turning now particularly to FIG. 1, the apparatus for 
laying conduit within a trench 48 is illustrated within 
the trench 48. An excavating implement 46 such as a 
backhoe clears the earth away from the forward end of 
the boxlike structure 12. The excavating implement can 
then grasp the tow bar 40 and pull the boxlike structure 
12 forward within the trench 48. When ?ll material 36 
is disposed within the ?ll bin compartment 34, as the 
boxlike structure 12 is advanced forward, a layer of ?ll 
material 36 is deposited on the ?oor of the trench 48. 
Conduit (not shown) is lowered into the conduit laying 
compartment 38 for positioning on the layer of ?ll mate 
rial 36 in alignment and on-grade. The lowering and 
positioning of the conduit within the trench can be done 
manually or with the assistance of conduit-setting sys 
tem, while the excavating implement continues to exca 
vate the trench 48 forward of the boxlike structure 12. 
Obviously, if a worker is positioned within the conduit 
laying compartment 38, the side walls 18 of the boxlike 
structure 12 protect the worker against the collapse of 
the trench walls. 
As the boxlike structure 12 is advanced within the 

trench 48, it is preferred that a small loader 56 ?ll the ?ll 
bin compartment 34 with ?ll material 36 as needed. 
Thus, the excavating implement 46 is free to excavate 
trench 48 and advance the boxlike structure 12. There is 
no particular need to provide additional heavy equip 
ment. The same small loader 56 can promptly back ?ll 
the trench 48, as shown in FIG. 1. 

It has been determined that with most ground condi 
tions, the apparatus 10 of the present invention enables 
the underground contractor to move less than half the 
material that is normally required during trenching 
operations. Thus, there is correspondingly less than half 
the material to be back ?lled into the trench 48 once the 
conduit has been set. Because material movement has 
been minimized, the trenching operation advances more 
rapidly. Also, since the excavating implement 46 does 
not lay idle while conduit is being set within the trench 
48, but it is used to excavate the trench 48 in advance of 
the boxlike structure 12, the excavating implement 46 is 
being used continuously and much more ef?ciently. 
These ef?ciencies signi?cantly increase the amount of 
conduit that can be laid in a trench 48 per day. On any 
project for laying subterranean conduit, this can mean 
drastic savings in equipment rental costs and labor 
costs. 

In order to insure that the conduit is laid in alignment 
and on-grade, a preferred embodiment of the present 
invention also comprises a grade maintenance assembly. 
The grade maintenance assembly comprises a laser 
transmitter 58 which transmits signals to a laser receiver 
60 which determines the depth of the trench 48 at the 
point where conduit is being laid. In one preferred em 
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bodiment, the laser transmitter 58 transmits at least two 
types of signals, a sweeping signal 62 which is received 
by the laser receiver 60 and an alignment signal or beam 
64 which strikes a target 66 mounted on the boxlike 
structure 12. The manner in which the grade and align 
ment maintenance assembly operates is described with 
more particularity below. 

In FIG. 2 a preferred embodiment of the present 
invention is shown in which the relative disposition of 
the internal components are illustrated. In this preferred 
embodiment, the boxlike structure 12 has an angled 
nose portion 68 and a floor 70. The angled nose portion 
68 inclines downwardly to a cutting edge at the bottom 
of the boxlike structure 12. The angled nose portion 68 
and ?oor 70 assist in shearing on-grade the bottom of 
the trench 48 to maintain the boxlike structure 12 on 
grade. Since the bucket 44 of the excavating implement 
46 is used to apply force on the forward end wall 14, it 
is preferred that gussets 72 be provided so that the struc 
tural integrity of the angled nose portion 68 is main 
tained. 
A preferred embodiment, as illustrated in FIG. 2, 

further comprises a ?exible conduit feed assembly 74 
having an inlet 76, a feed tunnel 78 and a plate 80 with 
a discharge sleeve 82. The feed tunnel 78 may be sepa 
rated at junction 84 (as shown in FIG. 3) to accommo 
date the separation of the boxlike structure 12. The 
lower portion of the feed tunnel 78 has a ?ared end 86 
which receives the upper portion of the tunnel 78 so 
that when ?exible conduit is fed through the feed tunnel 
78 it will not snag or hang up within the feed tunnel 78. 
Also illustrated in the preferred embodiment shown 

in FIG. 2 is a ?ll material shut-off gate 88 which is 
operated by a ram 90. As shown at FIG. 6, the ?ll mate 
rial shut-off gate 88 rests on channel braces 154 and 
beneath angle braces 89. The ram 90 operates to move 
the ?ll material shut-off gate 88 in a longitudinal recip 
rocating motion between open and closed positions. 
When the ?ll material shut-off gate 88 is open, it permits 
?ll material 36 stored within the ?ll bin compartment 34 
to slide down the interior ?ll material slide wall 26 to 

. the bottom of the trench 48. When the upper portion 20 
of the boxlike structure 12 is separated from the lower 
portion 22, it becomes necessary to close off the upper 
portion of the ?ll bin compartment 34 so that ?ll mate 
rial 36 is not spilled into the working area. To accom 
plish this, the ram 90 pushes the ?ll material shut-off 
gate 88 forward to its closed position. 
The forward end wall 14, the ?oor 70, the side walls 

18 and the interior ?ll material slide wall 26 de?ne an 
enclosed compartment 92 for the preferred embodiment 
illustrated in FIG. 2. The enclosed compartment 92 
houses a dewatering system for the apparatus for laying 
conduit 10. The dewatering system comprises a plural 
ity of vent openings 94 and a water collection and dis 
charge assembly 96 which collects ground water which 
accumulates through seepage within the enclosed com 
partment 92 and removes it from the boxlike structure 
12 for discharge remote from the trench 48. 

In one preferred embodiment the ?ll material 36 is 
struck off as it is dispensed from the ?ll bin compart 
ment 34. Striking off of ?ll material 36 is accomplished 
by a leveler gate 98. The leveler gate 98 is operated in 
its vertical movement by a ram 100 and laser receiver 
mast 102 which communicates with the laser receiver 
60. In the preferred embodiment illustrated, the laser 
receiver mast 102 comprises a push rod 104 which en 
gages a shoulder 106 connected to the upper mast rod 
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108. The upper mast rod 108 is held in position adjacent 
to the side wall 18 by guide mounts 110 and a nub 112 
prevents the upper mast rod 108 from falling through 
the guide mounts 110 when the upper portion 20 of the 
boxlike structure 12 is detached and lifted from engage 
ment with the lower portion 22. 
Attached to the leveler gate 98 can be a notching gate 

114 which is used to carve a notch 194 in the layer of ?ll 
material 36 to accommodate the bell of a conduit. The 
notching gate 114 is actuated by an assembly compris 
ing a roller arm 116 connected to a sensing ram 118 
which communicates to a responsive ram 120 which is 
mounted between the notching gate 114 and leveler 
gate 98. The roller arm 116 is designed to travel the 
contour of the upper surface of a conduit 125 (as shown 
in FIG. 3) so that any changes in the contour are com 
municated to the sensing ram 118 which conveys that 
change in contour via tube 122 to the responsive ram 
120. The responsive ram 120, then in response to the 
signal from the sensing ram 118 actuates the vertical 
movement, either up or down, of the notching gate 114. 
As shown in FIG. 2, the leveler gate 98 and notching 
gate 114 are disposed within guide channels 124 which 
permit the vertical sliding movement of the leveler gate 
98 and notching gate 114. 

In order to lower conduit 125 into the boxlike struc 
ture 12 of the preferred embodiment illustrated in FIG. 
2, a conduit lowering assembly 126 is provided. The 
conduit lowering assembly 126 comprises a grasping 
mechanism 128 and a conveyance mechanism 130. The 
grasping mechanism 128 is used to grasp and hold se 
curely a conduit 125 for safe lowering into the trench 
48. The grasping mechanism 128 comprises a guide tube 
132, a sliding member 134 and an eyelet 136 used to 
suspend the grasping mechanism 128 during raising and 
lowering of the conduit 125 onto support arms 142 of 
the conveyance mechanism 130. The conveyance 
mechanism 130 comprises a pair of rails 138 secured to 
the inside of one of the side walls 18 of the boxlike 
structure 12 and a lowering member 140 comprising 
support arms 142, a support plate 144, and rollers 146 
which permit movement of the lowering member 140 
vertically within the conduit laying compartment 38. 
A primary feature of the preferred embodiment of the 

apparatus 10 of the present invention, is its separability 
into an upper portion 20 and a lower portion 22. This 
separability introduces tremendous versatility to the 
apparatus 10. The separation of the boxlike structure 12 
facilitates transport of the apparatus 10 because the 
upper portion 20 and lower portion 22 can be laid on 
their sides and stacked one on top of the other on a ?at 
bed trailer that can be easily towed by a pick-up truck. 
This enables transport without any problems due to the 
limited heights of highway with overpasses or under 
passes and also facilitates the storage of the apparatus 10 
because it can be placed on a trailer and transported to 
a storage facility. 
The assembly and disassembly of the apparatus 10 can 

be accomplished rapidly and without any complexity. 
When assembling the apparatus 10, the upper portion is 
always assured of properly square alignment because 
the engagement members 50 are con?gured to register 
with the receiving members 52 for nesting engagement. 
As illustrated in FIG. 4, the upper portion 20 of the 
boxlike structure 12 can be lifted from or lowered onto 
the lower portion 22 using cables 148 connected to the 
bucket 44 of the excavating implement 46. Cables 148 
are draped over a hook 150 on the bucket 44 and se 



4,741,646 
15 

cured to the upper portion 22 at lifting ears 152. When 
suspended as shown in FIG. 4, a worker can easily 
maneuver the suspended upper portion 20 laterally or 
longitudinally so that the engagement members 50 align 
in register with the receiving members 52. 
As best shown in FIG. 5, the upper and lower por 

tions 20 and 22 have channel braces 154 attached at the 
edges of the upper and lower portions 20 and 22. 
Mounted on the channel brace 154 for the upper portion 
20 are the engagement members 50 which comprise a 
transverse rod 156 mounted between brackets with a 
U-shaped portion 158 which extend below the lower 
edge of the upper portion 20 of the boxlike structure 12. 
Mounted on the channel brace 154 of the lower portion 
22 of the boxlike structure 12 are the receiving members 
52 which comprise a U-shaped cup 160. When the 
upper portion 20 is properly aligned, the U-shaped por 
tion of the brackets 158 nest in the U-shaped cups 160 as 
shown in FIG. 2. Latches 54 can then be secured to 
prevent the upper portion 20 from movement with 
respect to the lower portion 22. The latches 54, as best 
shown in FIG. 5, are preferably a lever and catch as 
sembly having a lever 162, a catch 164 and an adjustable 
connected 166 which engages the catch 164 in securing 
engagement. Although the preferred embodiment is a 
lever and catch assembly, it should be understood that 
other types of looking or securing means may be used. 
When lifting the upper portion 20 from the lower 

portion 22, the latch 54 is disengaged, cables 148 are 
draped over the hook 150 attached to the excavating 
implement bucket 44 and secured to lifting ears 152. If 
there is some material 36 in the ?ll bin compartment 34, 
the ?ll material shut-off gate 88 is closed so that no ?ll 
material 36 will spill from the compartment 34. Then, 
the bucket 44 lifts the cables 148 attached to the upper 
portion 20, thereby lifting the upper portion 20 from the 
lower portion 22. 

This feature is particularly useful during the conduit 
laying operation when an obstacle such as a utility line 
is encountered. In such instances, the boxlike structure 
12 is pulled near the utility line and the upper portion 20 
of the boxlike structure 12 removed and lifted out of the 
trench 48, thereby permitting clearance of the lower 
portion 22 beneath the utility line. The laying of conduit 
125 can recommence using only the lower portion 22 of 
the boxlike structure 12. Of course, some of the features 
are not available when using only the lower portion 22. 
However, the use of the lower portion 22 signi?cantly 
aids the laying of conduit 125 beneath the utility line. A 
considerable amount of time savings is afforded by 
using this procedure because with the lower portion 22 
remaining in the trench 48, the amount of earth required 
to be removed in sloping back the trench walls is signi? 
cantly reduced and use of the lower portion 22 still 
enables the operator to lay a uniform layer of ?ll mate 
rial 36 on the bottom of the trench 48. 
Once the lower portion 22 of the boxlike structure 12 

clears the utility line, the upper portion 20 can be low 
ered back into the trench 48, aligned, squarely seated, 
and secured in nesting engagement with the lower por 
tion 22 so that normal conduit laying can recommence. 
It should be understood that where the boxlike struc 
ture 12 is equipped with multiple separations (see, for 
example, FIG. 12), the boxlike structure 12 can be sepa 
rated at any of these separations to avoid an obstacle. 
During use of the apparatus 10 of the present inven 

tion, ground water may seep into the trench 48 from the 
water table. Ground water seepage problems are partic 
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16 
ularly prevalent when a trench boot, such as the appara 
tus 10 of the present invention is parked within the 
trench 48 for any substantial period of time, such as 
overnight. If a suf?cient amount of ground water seeps 
into the area of the conduit laying compartment 34, it 
can cause signi?cant problems with the conduit laying 
operation. 
With one preferred embodiment, ground water seep 

ing into the boxlike structure 12 is permitted to pass 
through the interior ?ll material side wall 26 at vent 
openings 94 as shown in FIG. 8. Ground water passing 
through such vent openings 94 accumulates within the 
enclosed compartment 92. The ground water accumu 
lating in the enclosed compartment 92 can be collected 
and withdrawn from the boxlike structure 12 by using 
the water collection and discharge assembly 96. As 
shown in FIGS. 2 and 3, the water collection and dis 
charge assembly 96 comprises a pump 168 with a suc 
tion screen 170 which collects the ground water and 
discharges it through an exhaust tube 172 which exits at 
the rear of the boxlike structure 12 to facilitate dis 
charge of the ground water remote from the trench 48. 

It is preferred that the exhaust tube 172 has a separa 
ble coupling 174 whereby the exhaust tube 172 can be 
separated when the upper portion 20 of the boxlike 
structure 12 is lifted from the lower portion 22. It is also 
preferred that the exhaust tube 172 be enclosed in or 
integral with a channel support member 176 which runs 
along a side wall 18 of the boxlike structure 12 to the 
point of exit through the rear wall 16. This channel 
support member 176 provides added stabilizing support 
to the side wall 18. A coupling 178 is provided near the 
rear wall 16 so that a hose or tube can be connected to 
the exhaust tube 172 which will direct the ground water 
being discharged to a point remote from the trench 48. 
Although the water collection and discharge assembly 
96 described herein and shown in FIGS. 2 and 3 com 
prises a pump 168 disposed within the enclosed com 
partment 92, it should be understood that other water 
collection and discharge assemblies may be used. For 
example, the pump 168 may be disposed at a point out 
side the trench 48 and connected to the enclosed com 
partment 92 via a suction tube and a suction screen 170. 
When laying conduit in an area exhibiting a particu 

larly high water table, in which water seepage becomes 
a signi?cant problem, the water collection and dis 
charge assembly 96 may be operated continually during 
use of the apparatus 10 so as to extract as much ground 
water as possible. It should be understood that a dewa 
tering system similar to that shown in FIGS. 2 and 3 
could be adapted for use with other embodiments of the 
invention. 
When possible, and as needed, it would be a tremen 

dous time and cost savings to lay ?exible conduit and 
rigid conduit simultaneously. When done, a single 
trench 48 would be excavated. Earth within the trench 
would be removed and back ?lled but once, and subse 
quent location of the conduits, if necessary for repair or 
replacement, could be easily accomplished. A preferred 
embodiment of the apparatus 10 of the present invention 
has a ?exible conduit feed assembly 74 which provides 
a feed tunnel 78 through which ?exible conduit 180 can 
be directed. As the boxlike structure 12 of the present 
invention is advanced within the trench 48, ?exible 
conduit 180 can be continuously fed through the inlet 76 
into the feed tunnel 78. The ?exible conduit 180 exits 
the feed tunnel 78 at the discharge sleeve 82. In this 
manner, when ?ll material 36 is being deposited in a 
























